
Approaches to Quantifying Roman Trade

Page 1 of 30

PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2014.
All Rights Reserved. Under the terms of the l icence agreement, an individual user may print out a PDF of a single chapter of a
monograph in OSO for personal use (for details see http://www.oxfordscholarship.com/page/privacy-policy). Subscriber: University of
Oxford; date: 23 September 2014

University	Press	Scholarship	Online

Oxford	Scholarship	Online

Quantifying	the	Roman	Economy:	Methods	and	Problems
Alan	Bowman	and	Andrew	Wilson

Print	publication	date:	2009
Print	ISBN-13:	9780199562596
Published	to	Oxford	Scholarship	Online:	September	2009
DOI:	10.1093/acprof:oso/9780199562596.001.0001

Approaches	to	Quantifying	Roman	Trade

Andrew	Wilson

DOI:10.1093/acprof:oso/9780199562596.003.0009

Abstract	and	Keywords

This	chapter	reviews	some	possible	ways	to	quantify	trade	in	the	Roman	period,	and	their
inherent	methodological	and	evidential	problems.	While	it	is	easy	to	demonstrate	the
existence	of	trade,	especially	long-distance	trade,	quantification	is	much	more	difficult,
given	the	ways	in	which	the	archaeological	record	acts	to	filter	what	originally	existed.	The
chapter	looks	at	possible	ways	of	identifying	short-distance	trade,	and	examines	several
case	studies	of	longer	distance	trade.	These	include	different	interpretations	of	A.	J.
Parker's	graphs	of	shipwrecks	over	time,	and	ways	of	analyzing	an	expanded	wreck
dataset	in	greater	detail;	the	use	of	amphorae	as	a	marker	for	trade;	and	the	production
and	trade	of	salted	fish,	measured	by	production	capacity	of	salting	factories.	Finally,	it
examines	the	approach	of	E.	Fentress	et	al.	to	measuring	trade	in	African	Red-slip	ware,
and	discusses	the	potential	for	applying	this	methodology	to	other	classes	of	pottery.
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trade,	E.	Fentress,	A.	J.	Parker

Introduction
What	is	the	point	of	trying	to	quantify	trading	activity	in	the	Roman	world?	An
understanding	of	the	scale	and	the	nature	of	Roman	trade	is	critical	for	understanding
Roman	urbanization,	economies	of	scale,	and	investment	opportunities—was	it	the
intensity	and	ubiquity	of	long-distance	trade	that	made	it	possible	to	support	the	urban
centres	of	the	Roman	empire,	feeding	them	from	outside	their	immediate	hinterlands?
Did	long-distance	trade	operate	on	a	scale	sufficient	to	increase	the	overall	size	of
markets	in	certain	goods	or	commodities,	enabling	specialization	and	division	of	labour,
and	thus	Smithian	growth?	What	were	the	relationships	between	local,	regional,	and	long-
distance	trade	subsystems?	Who	profited	from	trade,	and	to	what	levels	of	society	was
trade	an	important	part	of	their	incomes?	What	was	the	state's	role	in	trade,	both	in
promoting	and	protecting	trading	activity,	and	in	benefiting	from	it,	whether	from	more
stable	prices,	or	taxes	on	transactions?

But	quantifying	trade	in	what?	As	soon	as	one	starts	to	probe	the	question	of	trade,	one
has	to	break	it	down	into	trade	in	specific	products,	to	and	from	specific	areas;	and	it
rapidly	becomes	apparent	that	we	can	only	track	very	small	and	selected	parts	of	the
total.	We	have	to	piece	together	a	few	specific	areas	of	the	whole,	and	then	use	those	to
suggest	a	larger	picture,	while	remaining	conscious	that	most	of	the	jigsaw	is	missing.

(p.214)	 Archaeological	data	recovered	and	synthesized	over	the	last	thirty	years	or	so
have	demonstrated	that	long-distance	trade	in	the	Roman	world	was	normal	and
common,	and	involved	not	merely	luxury	goods	(silks,	spices,	marble)	but	a	range	of
staple	foods	and	other	relatively	low-cost	commodities—wine,	oil,	salted	fish,	grain,	table
pottery,	glass,	millstones,	etc.	The	sheer	quantity	of	material	and	the	nature	of	the
contexts	in	which	much	of	it	is	found	usually	suggest	that	these	goods	were	moving	as
trade	rather	than	personal	equipment,	gift	exchange,	or	even	imperial	shipments.1	But	it
is	remarkably	difficult	to	move	from	this	impressionistic	view	of	vibrant,	large-scale,	long-
distance	trade	in	even	humdrum	goods	and	artefacts,	to	any	quantified	analysis.

Given	that	it	is	archaeological	evidence	which	has	largely	brought	about	the	shift	in
perception	of	Roman	trade,	we	might	expect	that	the	archaeological	material	would	lend
itself	to	quantification	of	trade	data,	either	to	demonstrate	chronological	developments	or
regional	variation.	After	all,	there	are	hundreds	of	published	excavations	of	Roman	sites
with	hundreds	of	thousands	of	pottery	fragments,	and	many	other	artefacts,	and	much	of
that	pottery	was	not	made	at	the	sites	where	it	was	found.	Surely	we	must	be	able	to	use
these	data	to	quantify	trends?	But	this	is	not	as	easy	as	it	might	seem,	for	several
reasons,	some	to	do	with	biases	in	preservation,	excavation,	and	publication,	and	others
connected	with	the	problems	of	synthesizing	the	published	material.	What	I	aim	to	do	in
this	chapter	is	to	try	to	work	through	some	of	the	main	biases	inherent	in	the
archaeological	record,	discuss	ways	of	dealing	with	them,	and	suggest	some	ways	in
which	we	can	quantify	trends	in	the	trade	of	particular	goods	over	time.

The	first,	and	obvious,	point	is	that	we	can	only	trace	things	that	survive.	Thus	trade	in
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people,	grain,	lentils,	beans	and	pulses,	fruit,	flowers,	hides,	furs,	textiles,	spices,
papyrus,	basketry,	etc.	will	remain	(p.215)	 largely	invisible	archaeologically.	A	particular
value	of	documentary	evidence	in	antiquity	is	that	it	reminds	us	of	the	large-scale	trade	in
such	archaeologically	invisible	goods,	such	as	the	7,000	modii	of	Alexandrian	wheat	and
4,000	modii	of	chickpeas,	beans,	and	lentils	given	as	security	against	a	loan	of	10,000
sestertii	made	at	Puteoli	in	AD	37	(TPSulp.	51	and	52);	or	civilians	trading	in	hides
between	Catterick	and	Vindolanda;	or	the	trade	and	sale	of	slaves.2	Archaeologically,	we
are	forced	to	concentrate	on	durable	artefacts,	and	in	particular	those	for	which	we	can
determine	a	provenance.	In	practice,	this	largely	means	objects	of	pottery	or	stone—fine
table	pottery,	cooking	and	common	wares,	transport	amphorae,	stone	sculpture,
architectural	stone	(usually	marble),	and	millstones	(usually	in	volcanic	lavas).	Occasionally
provenance	can	be	suggested	for	glasswares	and	some	metal	artefacts,	though	this
usually	requires	costly	scientific	analysis	and	the	number	of	artefacts	for	which	this	has
been	done	therefore	remains	limited.

Long-distance	trade	is	easier	to	track	than	short-distance	trade.	The	archaeological
evidence	for	trade	frequently	relies	on	petrology	to	pinpoint	the	geological	regions	of
origin	of	ceramic	or	stone	goods.	Clearly,	one	can	only	discriminate	between	local	and
longer	distance	trade	if	the	products	move	outside	a	region	of	geological	distinctiveness
(which	may	be	quite	extensive).	Of	course,	in	terms	of	economic	transactions,	short-
distance	trade	and	exchange	may	be	very	significant—for	example,	exchanges	between	a
town	and	its	territory—and	may	well	be	more	important	than	long-distance	trade.

An	example	of	regional	trade	is	wine	production	in	Roman	Egypt.	We	know	from	papyrus
contracts	for	the	lease	of	potteries	making	wine	amphorae,	from	vast	mounds	of	amphora
wasters	at	kiln	sites,	and	from	the	finds	of	numerous	wine-making	installations,	that	wine
production	in	Egypt	was	organized	on	a	massive	scale	in	the	Roman	and	late	Roman
periods.3	Yet	the	export	of	Egyptian	wine	amphorae	was	on	nothing	like	such	a	scale,	and
some	types	are	rarely	found	outside	Egypt.	The	implication	is	that	most	Egyptian	wine
was	(p.216)
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Fig.	9.1. 	Olive	and	wine	presses	in	the	suburbium	of	Rome
(Corrente	1985,	fig.	85)

consumed	within	the	province—at	Alexandria,	the	metropoleis	(nome	capitals),	or	in
smaller	towns	and	villages.

Similarly,	in	the	region	around	Rome,	the	distribution	of	oil	and	wine	presses	in	an	area
with	apparently	no	local	amphora	production	strongly	suggests	the	production	of	wine
and	oil	for	the	urban	and	suburban	markets	of	Rome,	to	which	they	were	shipped	in	skins
(Fig.	9.1).4	In	this	case,	one	could	only	measure	the	trends	in	production	infrastructure—
the	construction	and	use	of	oil	and	wine	presses.	A	similar	pattern	obtains	for	Cyrenaica,
where	in	the	late	Roman	period	some	sites	have	numerous	olive	presses	(c.50	at	the
village	of	Lamluda,	for	instance,	east	of	Cyrene),	but	there	is	no	(p.217)	 corresponding
amphora	production	or	export,	implying	local	or	regional	consumption	within	Cyrenaica.5

Why	is	it	important	to	distinguish	between	long-distance	trade	and	regional	trade?	One
answer	is	the	impact	on	imperial	finances.	Where	we	can	demonstrate	long-distance	trade
across	the	imperial	frontiers,	or	between	one	province	and	another,	we	are	investigating
activity	which	contributed	to	state	revenues,	via	the	customs	tax	of	25%	across	the
empire's	frontiers	(at	least	on	the	eastern	frontiers)	and	the	5%	portoria	between
provinces.	State	cargoes	were	exempt	from	the	portoria,	and	this	exemption	will	have
included	grain	cargoes	and	perhaps	also	subsidized	olive	oil	import	to	Rome	even	before
oil's	inclusion	in	the	annona.	Nevertheless,	the	trade	in	other	goods,	as	attested	for
example	by	the	widespread	and	abundant	distribution	of	wine	and	fish	product
amphorae,	suggests	that	inter-provincial	trade	may	have	made	a	considerable
contribution	to	state	revenues.	External	trade	also	seems	to	have	provided	a	not
negligible	source	of	revenue.	The	Muziris	papyrus	refers	to	a	cargo	of	spices	and	luxury
goods	from	India,	valued	before	tax	at	over	9	million	sestertii,	on	which	a	customs	duty
of	25%	was	payable.6	Strabo	(Geography	4.5.3),	writing	in	the	reign	of	Augustus,	said	that
customs	duties	on	trade	with	pre-conquest	Britain	exceeded	the	likely	revenues	of
imposing	a	tribute	and	the	costs	of	collecting	it.
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What	proportion	of	the	traded	total	do	the	goods	we	have	found	represent?	There	is
simply	no	way	of	extrapolating	from	the	recovered	assemblage	to	the	original	total.	This
means	that	we	cannot	hope	to	recover	full	figures;	we	cannot	produce	a	series	of	data
points	representing	absolute	quantities	of	a	commodity	imported	to	a	region	over	time.
We	can	only	hope	to	compare	proportions	between	different	assemblages.	But,	again,
proportions	of	what?	We	can,	for	example,	express	the	(recovered)	imported	African	Red
Slip	ware	(p.218)	 (ARS)	at	a	site	as	a	proportion	of	the	total	recovered	tablewares	at	the
site.	But	to	do	this	we	need	an	assemblage	where	we	can	distinguish	the	tablewares	from
the	cooking	wares	in	the	sherd	counts	of	the	publication,	as	comparing	ARS	with
cookwares	is	not	comparing	like	with	like.	I	will	return	to	this	problem	later.

Marble
The	trade	in	stone,	especially	marble,	offers	potential	for	analysis:	architectural	marble,
sculptures,	and	sarcophagi	offer	a	wealth	of	data	which	can	be	provenanced,	tracked,	and
quantified.	This	will	be	explored	within	the	context	of	our	project	by	Benjamin	Russell,	in
his	doctoral	thesis	on	‘Sculpted	stone	in	the	Roman	economy,	100	BC—AD	300’.	Here	I
note	merely	that	besides	quantities,	we	can	also	detect	qualitative	and	organizational
trends—in	the	second	century,	the	increasing	standardization	of	certain	sarcophagus
types,	and	even	portrait	statues,	shipped	part-finished	from	the	quarries	with	final
detailing	to	be	added	at	the	receiving	centre.7	This	matches	a	trend	in	architectural
marble	where	the	quarries	moved	from	a	quarry-to-order	system	to	a	quarry-to-stock
system	in	the	second	century,	as	overall	demand	increased.

The	other	main	category	of	stone	objects	that	could	be	provenanced	and	used	for
analysis	of	trade	is	millstones.	There	is	plentiful	evidence	of	long-distance	and	regional
trade	in	lava	millstones—querns	in	Niedermendig	lava	from	Mayen	in	Germany	are
widely	distributed	on	military	sites	in	Britain;	lava	querns	and	animal	mills	are	common
imports	on	Mediterranean	urban	sites	distant	from	volcanic	regions.	Masses	of	published
data	on	hand-querns	and	millstones	in	archaeological	reports	await	synthesis	and	analysis,
although	this	will	require	a	truly	enormous	amount	of	work:	almost	every	museum	in
western	Europe	must	have	its	collection	of	Roman	period	hand-querns,	and	occasionally
powered	millstones.	David	Peacock	has	done	a	preliminary	sketch	of	the	Mediterranean
trade	in	lava	millstones	while	Ruth	Shaffrey	has	studied	the	regional	(p.219)	 distribution
of	Lodsworth	greensand,	Old	Red	Sandstone,	and	Mayen	lava	querns	within	Britain.8	But
to	achieve	this	level	of	analysis	for	wider	areas	is	beyond	the	scope	of	our	project:	I
mention	it	here	chiefly	to	flag	up	an	opportunity	for	future	research.

Shipwrecks
Shipwrecks	are	an	immensely	important	source	of	data,	but	need	to	be	used	with	great
caution	and	an	awareness	of	the	numerous	biases	which	have	created	the	present
record.	A.	J.	Parker's	pioneering	synthesis	of	ancient	shipwrecks	has	been	used	by	a
number	of	historians	to	illustrate	the	growth	and	shrinkage	in	long-distance	trade	during
antiquity.	Parker	himself	was	careful	to	point	out	some	of	the	limits	and	biases	inherent	in
the	dataset,	which	he	explored	in	a	series	of	articles,	and	was	properly	cautious	about	the
conclusions	he	drew,	but	the	data	have	often	been	employed	rather	too	uncritically	by
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others.9

Parker's	graph	of	shipwrecks	by	century	(Fig.	9.2)	shows	an	impressive	peak	in	the	last
two	centuries	BC	and	the	first	two	centuries	AD,	after	which	third-century	wrecks	fall	to
half	the	number	of	second-century	wrecks.	Nevertheless,	the	implications	for	trading
activity	are	not	as	clear-cut	as	the	graph	of	chronological	distribution	of	wrecks	may	at
first	sight	suggest.	To	a	certain	extent,	this	is	partly	a	graph	of	amphora	usage.10	Wrecks
are	spotted	under	water	usually	by	the	mound	formed	on	the	seabed	by	their	cargo;
this	protects	the	parts	of	the	hull	underneath	from	breaking	up.	The	shipwrecks	we	know
about	therefore	are	mostly	amphorae	cargoes	and	loads	of	architectural	marble,	as	these
survive	on	the	seabed	as	a	protective	(p.220)

Fig.	9.2. 	Mediterranean	shipwrecks	by	century,	using	mid-points	of
date	ranges	(after	Parker	1992a,	fig.	3)

mound	in	the	way	that	other	cargoes,	including	barrels,	do	not.	Warships,	grain
freighters,	and	ships	carrying	perishable	cargoes	are	rarely	found.	By	the	early	medieval
period	the	amphora	had	been	largely	replaced,	at	least	in	the	west,	by	the	barrel.11	Does
the	decline	in	the	number	of	known	wrecks	from	the	second	to	seventh	centuries	AD
therefore	reflect	an	absolute	decline	in	the	number	of	trading	voyages,	or	is	it	at	least
partly	explicable	by	a	move	from	amphorae	to	wooden	barrels	as	the	preferred	container
for	trading	liquids?12

(p.221)	 The	barrel	hypothesis	might	receive	some	support	from	Parker's	regional
breakdown,13	which	shows	a	greater	number	of	shipwrecks	continuing	through	the	late
antique	and	early	medieval	period	in	the	eastern	Mediterranean,	where	amphorae
remained	in	use	longer,	than	in	the	central	and	western	Mediterranean.	Nevertheless,
this	regional	breakdown	could	equally,	or	better,	be	interpreted	as	suggesting	longer-
lived	and	more	robust	trade	in	the	Byzantine	world	than	in	the	early	medieval	West.
While	the	rise	in	numbers	of	wrecks	in	the	Hellenistic/early	Roman	periods,	before	the
usage	of	the	barrel	became	widespread,	must	reflect	a	genuine	increase	in	trading
activity,	there	remains	considerable	uncertainty	about	how	one	interprets	the	decline	in
wreck	numbers	in	the	mid-	to	late	Roman	period.
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The	regional	analysis	also	highlights	some	factors	underlying	quirks	of	the	main	graph.	It
has	always	seemed	a	little	odd	that	the	overall	distribution	of	Parker's	Mediterranean
shipwrecks	peaks	in	the	first	century	BC	rather	than,	say,	the	first	or	second	century	AD,
although	the	numbers	are	not	vastly	different.	But	Parker's	graph	for	wrecks	off	the
coast	of	southern	France	shows	that	this	area	accounts	for	quite	a	number	of	the
second-	and	first-century	BC	wrecks;14	many	of	them	carried	cargoes	of	Italian	wine	in
Dressel	1	amphorae.	The	wine	trade	from	Italy	to	southern	Gaul	in	the	late	Republic
accounts	for	an	extraordinary	number	of	shipwrecks.	The	lower	numbers	of	wrecks
carrying	Dressel	2–4	wine	amphorae	of	the	first	century	AD	from	Italy	to	France
therefore	show	the	effects	of	import	replacement,	as	the	growth	of	viticulture	in	southern
Gaul	under	the	Empire	enabled	much	of	the	Gallic	market	to	be	supplied	from	more	local
sources.	This	is	a	reminder	that	an	apparent	decline	in	certain	indicators	of	trade—here,
shipwrecks—may	nevertheless	be	consistent	with	a	model	of	economic	growth.	Regional
variations	are	also	complicated	by	the	fact	that	wrecks	in	areas	where	underwater
archaeology	and	leisure	diving	are	well	developed	(e.g.	Spain,	southern	France,	Italy,
Croatia)	will	be	over-represented	by	comparison	(p.222)	 with	Greece	or	the	entire
southern	littoral	of	the	Mediterranean,	where	very	little	underwater	archaeology	has
been	carried	out	or	published.	Regional	analyses	of	sub-sets	of	the	main	database,	for
what	Gibbins	terms	‘key	sample	areas’	where	the	seabed	has	been	relatively	intensively
explored,15	are	very	useful	in	highlighting	possible	explanations	for	some	of	the	features
of	the	overall	graph,	and	the	availability	of	GIS	tools	now	greatly	facilitates	such	analyses.

Importantly,	the	shape	of	the	graph	is	a	function	of	the	method	used	to	deal	with	long
date	ranges.	Parker's	graph	of	Mediterranean	shipwrecks	over	time	uses	the	mid-points
of	the	date	range	for	each	shipwreck,	but	this	does	not	deal	well	with	wrecks	whose
chronological	bracket	spans	several	centuries.16	(His	fig.	5,	which	graphs	just	the	well-
dated	wrecks	in	the	western	Mediterranean,	is	not	routinely	cited	by	ancient	historians.)
The	numerous	wrecks	dated	simply	as	‘Roman’	(considered	as	150	BC	to	AD	400,	with	a
mid	point	of	AD	125)	constitute	many	of	the	wrecks	in	the	second-century	AD	column	of
the	histogram.	Such	long-dated	wrecks	must	instead	be	distributed	across	the
histogram,	by	converting	their	date	range	to	a	probability	that	the	wreck	sank	in	a
particular	year,	and	then	accumulating	that	annual	probability	for	the	number	of	years
within	the	date	range	which	fall	within	each	chronological	period	on	the	graph.17	Thus,	for
a	wreck	dated	AD	125–75,	there	is	a	probability	of	0.02	that	it	sank	in	any	individual	year
within	that	range,	a	probability	of	0.5	that	it	sank	between	AD	125	and	AD	150,	and	a
probability	of	1	that	it	sank	in	the	second	century	AD.	Figures	9.3–9.6	display	the	data
from	Parker	(1992a)	using	this	method,	but	graphing	the	wrecks	by	century,	by	half-
century,	by	25-year	period,	and	by	20-year	period.	It	is	important	to	stress	that	exactly
the	same	data	and	probability	calculations	are	used	for	each	graph;	what	changes	is	the
length	of	the	chronological	bracket	for	each	bar	of	the	histogram.

Several	differences	from	Parker's	mid-point	graph	are	apparent	in	the	probability	graphs.
First,	in	the	graph	of	wrecks	by	century	(Fig.	9.3),	the	absolute	peak	now	comes	in	the
first	century	AD,	not	(p.223)
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Fig.	9.3. 	Mediterranean	shipwrecks	by	century,	using	probability
per	annum	(data	from	Parker	1992a)

Fig.	9.4. 	Mediterranean	shipwrecks	by	half-century,	using
probability	per	annum	(data	from	Parker	1992a)

(p.224)	 the	first	century	BC.	The	second-century	AD	column	is	now	much	shorter—less
than	half	the	number	of	first-century	AD	wrecks,	and	about	the	same	number	as	the
third-century	wrecks,	largely	as	a	result	of	smoothing	out	the	generically	‘Roman’
wrecks.	But	analysis	of	the	other	graphs,	with	progressively	finer	resolution,	throws	up
some	other	patterns	and	also	shows	that	some	elements	of	the	picture	that	emerges	may
be	dependent	on	the	categorization	by	time	period	chosen.	The	half-century	graph	(Fig.
9.4)	shows	high	numbers	of	wrecks	in	the	later	second	century	BC	and	the	early	first
century	BC,	constituting	a	secondary	peak;	the	first-century	AD	peak	is	now	revealed	to
be	weighted	more	towards	the	first	half	of	that	century.	A	very	slight,	and	not	sustained,
recovery	in	wreck	numbers	is	perhaps	discernible	in	the	early	fourth	century	AD.
Figures	9.5–9.6,	25-year	and	20-year	periods,	show	finer	resolution	and	display
differences	dependent	on	the	length	of	period	selected:	the	25-year	graph	now	shows	an
absolute	peak	in	the	first	quarter	of	the	first	century	BC,	slightly	exceeding	the	first	two
quarters	of	the	first	century	AD;	in	the	20-year	graph	this	peak	is	still	present	but	only
slightly	exceeds	that	of	the	first	20	years	of	the	first	century	AD.	The	peak	in	the	first
century	BC	is	preceded	also	by	a	steep	increase	in	wrecks	at	the	end	of	the	second
century	BC,	and	is	very	clearly	the	result	of	the	late	Republican	wine	trade	between	Italy
and	Gaul.	Both	these	graphs	show	a	marked	dip	in	the	early	Augustan	period	(25–1	BC	or
20–1	BC),	which	is	perhaps	unexpected,18	and	they	also	suggest	a	slight	recovery	in
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figures	in	the	early	fourth	century	AD	after	the	low	numbers	of	the	late	second	and	third
century.

The	marked	drop	between	the	first	and	second	centuries	AD	appears	surprising,	and	is
not	easily	explained.	The	numbers	are	fairly	constant	throughout	the	second	century,	and
the	drop	occurs	too	early	to	be	a	result	of	the	Antonine	plague.	More	promising	is	the
idea	that	this	drop	may	reflect	the	effects	of	economic	growth	in	the	provinces,	leading	to
import	replacement,	but	there	are	difficulties	also	with	this;	the	provinces	were	exporting
to	Italy,	and	to	each	other,	at	this	time.	Are	we	in	fact	seeing	the	impact	of	the	widespread
use	of	the	barrel	in	the	Mediterranean	already	by	the	second	century	AD?19	(p.225)

Fig.	9.5. 	Mediterranean	shipwrecks	by	quarter-century,	using
probability	per	annum	(data	from	Parker	1992a)

Fig.	9.6. 	Mediterranean	shipwrecks	by	20-year	period,	using
probability	per	annum	(data	from	Parker	1992a)

(p.226)	 If	some	of	the	first-century	AD	peak	is	accounted	for	by	wrecks	carrying
Spanish	wine	in	Pascual	1	and	Dressel	2–4	amphorae,	does	the	disappearance	of	these
containers	signal	the	end	of	large-scale	Spanish	wine	exports,	or	a	shift	to	other
containers?	The	amphorae	from	Les	Allées	de	Tourny	at	Bordeaux	show	a	large	import	of
wine	from	Italy	and	Spain	in	the	first	century	BC,	and	a	lesser	import	from	Spain	in	the
first	half	of	the	first	century	AD.20	Thereafter,	there	are	few	wine	amphorae	of	any	type,
local	or	imported,	although	occupation	lasted	until	the	third	century	AD;	rather	than
assume	that	the	inhabitants	of	Bordeaux	stopped	drinking	wine,	we	must	either	assume
provision	from	local	sources	in	skins,	or	import	in	barrels.	In	Lusitania,	the	number	of
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cupa-type	funerary	monuments,	which	depict	barrels,	peaks	in	the	second	century,	and
implies	a	local	production	of	wine	sold	in	barrels,	though	not	necessarily	its	export.21	But
even	explanations	appealing	to	barrels	and	import	replacement	do	not	cope	fully	with	the
high	levels	of	trade	in	amphora-borne	olive	oil	and	fish	products	from	Spain	and	Africa,	as
attested	from	excavations	on	land	sites.	We	know	that	oil	and	grain	exports	to	Rome	were
maintained,	and	the	widespread	distribution	of	ARS	suggests	high	levels	of	trade	in	the
second	and	third	centuries	AD.	Are	African	wrecks	under-represented	because	of	the
dearth	of	underwater	archaeology	along	the	North	African	littoral,	so	that	an	increase	in
African	exports	after	the	first	century	AD	may	not	be	fully	reflected	in	the	wreck
evidence?	However	one	looks	at	it,	there	is	a	mismatch	between	the	wreck	data	and	the
impression	gained	from	assemblages	from	land	sites,	which	invites	further	research.
While	the	left-hand	half	of	the	graphs,	showing	an	increase	in	wreck	numbers	from	the
Hellenistic	period	to	the	first	century	AD,	may	reasonably	be	taken	as	showing	an
increase	in	maritime	trading	activity,	interpretation	of	the	right-hand	half	of	the	graphs	is
not	so	straightforward.

In	the	fifteen	years	since	Parker's	synthesis	was	published,	several	hundred	more
ancient	wrecks	have	been	reported,	and	even	if	the	rate	of	increase	in	information	may
now	have	slowed	somewhat,	the	database	could	be	substantially	expanded.22	Progress	in
this	direction	(p.227)	 has	been	made	by	Julia	Strauss	for	her	Ph.D.	thesis	on	trade	in
the	eastern	Mediterranean,	and	I	am	indebted	to	her	for	the	information	she	has
shared.23	A	preliminary	update	of	Parker's	catalogue,	based	on	Strauss's	work	with
further	additions,	suggests	that	for	1,356	Mediterranean	and	Black	Sea	wrecks	dated
before	AD	1500	the	centre	of	gravity	shifts	even	further	towards	the	first	century	AD.	If
one	disaggregates	these	into	marble	and	amphora	wrecks	the	peak	in	marble	wrecks
occurs	in	the	second	century	AD,	as	one	would	expect	from	the	widespread	provincial
use	of	marble	evident	in	the	architectural	record.

An	analysis	of	cargo	size	over	time	suggests	that	in	the	Roman	period	the	largest	ships
were	much	larger	than	in	previous	or	later	centuries.	There	is	a	marked	distinction
between	the	period	150	BC–AD	400,	in	which	there	are	several	wrecks	of	between	100
and	500	tons,	and	the	periods	before	and	after,	which	lack	wrecks	over	100	tons.24
Within	the	Roman	period,	no	significant	trend	in	cargo	sizes	is	discernible;	there	are	both
small	and	large	wrecks	throughout.25	Some	of	the	very	largest	known	wrecks	are
associated	with	the	massive	trade	in	wine	between	Italy	and	southern	Gaul	in	the	late
Republic.	Perhaps	the	best	known	are	the	wrecks	from	the	Madrague	de	Giens,	a	290–
390	tonne	ship	which	sank	between	60	and	50	BC	while	carrying	some	5,800–7,800
Dressel	1	wine	amphorae,	and	assorted	table	pottery;	and	the	Albenga	wreck,	a	ship
which	sank	around	100–90	BC.	The	Albenga	ship,	estimated	at	450–500	tonnes,	carried
some	10,000	Dressel	1	wine	amphorae;	since	each	amphora	carried	c.26	litres	of	wine,
the	cargo	was	some	260,000	litres	of	wine.	To	put	this	into	some	sort	of	perspective,	that
is	some	347,000	modern	wine	bottles,	and	with	a	cheap	£2.99	bottle	the	cargo	value
would	exceed	a	million	pounds	in	today's	prices;	that	doubtless	greatly	understates	the
relative	value	in	antiquity	as	the	characteristics	of	the	Republican	wine	market	suggest
that	Gaulish	consumers	were	willing	to	pay	relatively	high	prices	for	Italian	wine.
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Large	merchant	vessels	were	not	only	a	phenomenon	of	the	late	Republican	wine	trade.
Indeed,	although	we	have	evidence	from	shipwrecks	for	large	ships	of	between	300	and
500	tonnes	in	the	first	(p.228)	 century	BC	and	first	century	AD,	carrying	amphorae,	and
again	in	the	second	century	AD	carrying	cargoes	of	marble,	these	were	not	the	largest
ancient	ships.26	The	grain	freighters	running	between	Rome	and	Alexandria,	and	Rome
and	Carthage,	are	likely	to	have	been	larger—all	the	more	so	after	Rome's	harbour
facilities	were	improved	under	Claudius	and	then	Trajan	by	the	construction	of	the
harbour	at	Portus.	This	is	actually	a	case	where	the	institutional	framework	should	have
encouraged	the	construction	of	larger	ships—both	by	making	the	necessary	harbour
infrastructure	available,	and	by	the	various	tax	incentives	offered	by	certain	emperors	to
those	who	placed	ships	at	the	disposal	of	the	annona.27	An	estimate	of	1,000–1,300
tonnes	for	large	grain	freighters	is	accepted	by	some.28	Yet	the	perishable	nature	of
grain,	carried	in	sacks	and	thus	creating	no	durable	mound	to	protect	the	hull,	means
that	no	wreck	of	a	large	grain	freighter	has	been	found.29	In	other	words,	really	large
ships	only	become	visible	to	us	under	particular	circumstances	at	the	peak	of	trading
certain	durable	cargoes—the	late	Republican	wine	trade,	or	the	imperial	marble	trade	of
the	second	century	AD—and	this	may	not	reflect	overall	trends	in	the	sizes	of	ships,	or
intensity	of	trade	as	a	whole.	Other	variables	may	be	at	work	affecting	recovery	here.	The
tendency	is	to	assume	that	ships	had	an	equal	chance	of	sinking	at	all	periods	throughout
history,	and	that	variations	in	the	graphs	therefore	reflect	variations	in	the	number	of
sailings	of	which	wrecks	should	(p.229)	 represent	a	constant	proportion.	But	this
ignores	the	possibility	of	technological	development	and	the	better	sailing	abilities	of
larger	ships;	one	would	expect	larger	ships	to	cope	better	with	heavy	seas	than	smaller
ships,	so	they	may	have	sunk	less	frequently.	Alternatively,	larger	ships	may	more
regularly	have	sailed	the	open	water	routes,	and	if	they	sank,	did	so	in	deep	waters
beyond	the	reach	of	scuba	divers.	In	other	words,	sailing	activity	by	larger	ships	may	be
under-represented	in	the	record	of	identified	wrecks,	and	if	there	was	a	greater	use	of
larger	ships	under	the	empire,	as	suggested	by	the	sources	for	the	grain	trade,	the
evidence	of	marble	wrecks,	and	the	infrastructural	improvements	to	harbours,	this	could
seriously	distort	the	overall	picture.

For	comparison,	the	largest	merchant	ships	known	from	medieval	Europe	and	from	Song
dynasty	China	in	the	thirteenth	century	AD	had	a	displacement	of	some	375	tonnes.30	The
troop	transports	commissioned	from	the	shipyards	of	Genoa,	Venice,	and	Marseilles	by
Louis	IX	of	France	for	his	Crusades	in	1248–51	and	1270,	which	had	a	displacement	of
up	to	800	tonnes,31	seem	to	have	been	exceptional	vessels	for	the	period,	made	possible
only	by	the	royal	underwriting	of	their	construction.	The	regular	construction	of
merchant	vessels	exceeding	500	tonnes	probably	did	not	occur	again	until	the	fourteenth
or	fifteenth	centuries.	While	smaller	ships	of	25	to	100	tonnes	were	common	at	all
periods,	at	the	upper	end	of	the	range	the	economies	of	scale	in	maritime	transport
offered	by	the	large	merchant	ships	of	the	Roman	world	between	200	BC	and	AD	300
were	not	matched	again	for	another	1,000	years.

Amphorae
Amphorae,	as	the	transport	containers	for	a	variety	of	goods—wine,	oil,	fish	products,
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but	also	nuts,	pitch,	alum,	preserved	fruits,	sometimes	grain	etc.—ought	to	be	another
primary	resource	for	the	quantification	of	ancient	trade.	Nevertheless,	they	have	their
own	problems	which	need	to	be	understood;	they	are	another	form	of	proxy,	since	we
are	usually	more	interested	in	what	they	carried	than	(p.230)

Fig.	9.7. 	Percentage	of	Italian	wine	amphorae,	provincial	wine
amphorae,	and	amphorae	for	other	products,	in	selected	contexts
from	Rome	and	Ostia,	50	BC	to	AD	600	(Panella	and	Tchernia	1994,
Graphique	2)

in	the	containers	themselves.	We	need	to	know	the	average	capacity	of	a	form,	and	its
typical	contents.32	A	tiny	rim	sherd	of	a	Dressel	1	represents	27	litres	of	Italian	wine;	so
does	a	complete	amphora.	But	a	Late	Roman	3	amphora	held	only	between	3	and	6	litres
of	wine,	and	a	Tripolitanian	amphora	some	60	litres	of	olive	oil.

Clementina	Panella	and	André	Tchernia	have	presented	graphs	of	imports	to	Ostia	and
Rome,	showing	the	proportions	of	amphorae	carrying	Italian	wines,	provincial	wines,	and
other	products	as	a	percentage	of	the	total	amphora	assemblage	(Figs.	9.7–9.8).33	These
graphs	show	that	from	the	first	century	AD	onwards	the	proportion	of	non-Italian	wine
imports	rises.	Both	Italian	and	non-Italian	wine	as	a	proportion	of	total	amphora	imports
drop	sharply	after	AD	250.	Panella	and	Tchernia	are	of	course	well	aware	of	the
shortcomings	of	graphing	numbers	of	amphorae,	and	use	the	graphs	as	a	starting	point
for	further	discussion	of	other	factors	affecting	the	total	picture.	They	note	that	the
decline	in	amphora-borne	wine	imports	(p.231)
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Fig.	9.8. 	Percentage	of	Italian	wine	amphorae	from	different
regions,	and	provincial	wine	amphorae,	in	selected	contexts	from
Rome	and	Ostia,	50	BC	to	AD	600	(Panella	and	Tchernia	1994,
Graphique	3)

is	doubtless	even	steeper	than	the	graph	(Fig.	9.8)	shows,	for	two	reasons.	One	is	that
the	later	Roman	wine	amphorae	were	much	smaller	than	their	early	imperial
counterparts,	so	that	the	amount	of	wine	represented	by	the	later	part	of	the	wine	lines
is	actually	much	smaller	than	the	percentage	of	amphora	counts	suggests.	The	slight	rise
again	in	the	fifth	century	needs	to	be	balanced	by	the	realization	that	Rome's	population
declined	drastically	after	410,	and	so	the	total	of	demand,	and	therefore	presumably
supply,	must	have	dropped	massively.	If	one	is	trying	to	imagine	quantities	rather	than
the	proportions	which	the	graph	actually	shows,	one	has	mentally	to	compress	the
vertical	axis	in	the	later	part	of	the	graph.	Importantly,	Panella	and	Tchernia	see	in	the
sharp	decline	in	amphora-borne	wine	imports	after	250	evidence	for	the	increasing	use	of
barrels.

Count-based	graphs	such	as	these	are	therefore	useful	for	suggesting	trends	but	their
appreciation	has	to	be	nuanced	by	awareness	of	the	shortcomings	of	using	data	solely	on
amphora	counts.	(p.232)	 Re-analysis	of	the	data	using	average	volumes	for	different
types	of	amphora	might	be	useful,	throwing	the	barrel	question	into	sharper	relief.

We	also	need	to	know	what	the	amphorae	contained.	For	many	types	this	is	well
established—Dressel	1	carried	wine;	Dressel	20	carried	olive	oil;	Beltrán	II	carried	fish
products,	etc.	But	for	other	types	the	identification	of	contents	is	not	secure:	several
Tripolitanian	II	amphorae,	a	form	until	recently	thought	to	have	carried	olive	oil	like	many
other	Tripolitanian	amphorae,	have	been	shown	to	have	been	pitched,	and	therefore
probably	carried	wine	or	fish	products.34	Haltern	70,	which	tituli	picti	show	carried
defrutum	or	sapa,	or	olives	preserved	in	defrutum,	or	sometimes	muria	(a	fish	sauce),
has	long	been	the	subject	of	debate,	between	those	who	saw	it	as	a	wine	amphora,	on	the
basis	that	defrutum	was	a	‘vin	cuit’,	and	those	who	interpreted	defrutum	as	a
preservative	syrup.	The	most	recent	study	establishes	that	defrutum	was	boiled	must,
used	as	a	preservative	or	sweetener,	or	as	an	additive	in	the	winemaking	process.35
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Then	there	is	the	problem	of	reuse.	Occasional	reuse	is	to	be	expected,	and	is	unlikely	to
skew	statistics	significantly.36	But	occasionally	entire	cargoes	were	composed	of	reused
amphorae.	The	Grado	wreck	(mid-second	century	AD)	carried	a	cargo	of	23–5	tonnes	of
salted	fish	or	garum	all	in	some	600	reused	amphorae	of	various	types,	whose	principal
contents	were	normally	olive	oil	or	wine	(Table	9.1).37	Had	it	not	been	for	the	fish	remains
found	packed	(p.233)

Table	9.1.	Contents	of	the	amphorae	from	the	Grado	wreck	(2nd
century	AD)
Quantity Type Normal

contents
Here	used	for Tonnage

200 Africana	I
(piccolo)

Olive	oil Sardina	pilchardus 10–11	tonnes

20 Tripolitana	I Olive	oil Fish	(14	with
mackerel)

2	tonnes

150 Knossos	A/53 Wine Sardina	pilchardus
20 Grado	I Garum Garum
Note:	There	were	also	a	smaller	number	of	other,	more	diverse	amphorae	(also
reused?);	the	only	one	whose	contents	could	be	examined	contained	fish.

Source:	Auriemma	2000.

inside	the	amphorae,	it	would	undoubtedly	have	been	concluded	that	the	ship	had
carried	mainly	oil	and	wine.

Even	if	we	can	find	assemblages	in	which	we	have	a	sufficiently	high	proportion	of
amphorae	types	whose	contents	and	capacity	are	well	known,	it	is	difficult	to	achieve	a
meaningful	analysis	of	relative	proportions	of	e.g.	wine,	oil,	and	fish	products	imported	to
a	site	since	we	do	not	know	how	much	was	carried	in	other	containers,	such	as	skins	or
barrels.	A	valiant	attempt	to	deal	with	this	problem	has	been	made	by	Bo	Ejstrud.38	This
uses	quantitative	data	for	amphorae	from	Augst,	Nijmegen,	Avenches,	Saint-Romain-en-
Gal,	and	Rome,	combined	with	capacity	information	for	particular	amphora	types,	to
calculate	the	relative	proportions	of	the	volumes	of	wine,	oil,	and	garum	imports.	The
relationship	between	oil	and	garum	remains	fairly	stable	across	the	sites,	but	the
proportion	of	wine	varies	considerably—over	half	the	assemblage	in	Saint-Romain-en-Gal
and	Rome,	but	around	a	quarter	or	less	in	the	three	sites	north	of	the	Alps.	Ejstrud
assumes	that	the	discrepancy	is	to	be	explained	by	the	greater	use	of	barrels	for
transporting	wine	in	northern	Europe,	and	attempts	to	calculate	how	much	wine	might
have	been	imported	in	barrels	to	the	northern	sites	to	give	overall	proportions	of	the
three	products	which	would	match	those	from	the	Mediterranean	sites.

This	is	ingenious,	but	could	be	questioned	on	several	counts.	First,	the	assumption	that
consumption	patterns	were	uniform	is	contentious	(meat	consumption,	for	example,
varied	regionally).39	(p.234)	 Moreover,	the	argument	relies	on	wine	being	the	only
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product	carried	in	barrels	in	northern	Europe.	Several	fish-salting	sites	with	their
characteristic	salting	vats	are	known	from	Armorica	(north-west	Brittany),	including	one
at	Plomarc'h	which	is	the	second	largest	known	salting	installation	in	the	Roman	world.40
As	no	amphora	production	is	known	from	this	area,	the	Breton	salted	fish	must	have	been
exported	in	barrels,	thus	giving	two	archaeologically	invisible	products	and	vitiating	the
possibility	of	isolating	wine	as	a	single	variable	factor	in	Ejstrud's	analysis.	One	would
imagine	that	major	markets	for	Breton	salted	fish	would	have	included	the	urban	and
military	sites	of	Britain	and	the	lower	Rhine	frontier.	Augst,	on	the	upper	Rhine,	may	be
close	enough	to	the	Mediterranean	to	have	been	supplied	principally	with	amphora-borne
salted	fish	from	Mediterranean	sources,	but	Nijmegen,	one	of	the	other	sites	compared,
may	have	received	part	of	the	Breton	export	in	barrels.	While	the	peak	in	Breton	salted
fish	production	is	essentially	a	second-century	phenomenon,	too	late	to	affect	the
contexts	of	AD	30–70	analysed	by	Ejstrud,	one	cannot	wholly	exclude	the	shipment	of
salted	fish	in	barrels	at	this	date.

If	amphorae	are	problematic	to	use	for	quantifying	trade,	we	might	get	somewhere	by
using	a	different	kind	of	proxy—not	the	container	for	the	goods,	but	the	infrastructure
used	to	produce	them,	provided	that	we	can	be	sure	that	the	product	was	being	made
for	export	or	long-distance	trade.

One	instance	where	this	can	be	tried	is	in	the	production	of	salted	fish	and	related	by-
products,	such	as	the	sauces	garum,	liquamen,	and	allec.	Although	fish	were	salted	and
sauces	produced	on	a	fairly	small	scale	in	pithoi	or	dolia	from	at	least	the	fifth	century	BC,
and	continued	to	be	right	into	the	early	medieval	period,	from	the	first	century	BC	until
the	fifth	century	AD	we	see	the	appearance	of	large	concrete	vats,	providing	a	permanent
built	infrastructure	for	large-scale	salting.	Such	factories	spread	around	the	western
Mediterranean,	especially	along	the	coast	of	North	Africa	and	around	the	Straits	of
Gibraltar;	there	are	also	clusters	in	the	Black	Sea,	and	on	the	coast	of	Armorica.	They
concentrate	in	regions	where	there	are	large	seasonal	migrations	of	fish;	the	resulting
massive	catches	at	(p.235)

Fig.	9.9. 	Fish-salting	vat	capacities	by	half-century—all	regions	(36
factories	at	23	different	sites)	(Wilson	2006,	fig.	2)
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certain	times	of	the	year	could	not	be	consumed	locally	and	thus	had	to	be	salted	to	allow
preservation	and	export	to	more	distant	markets.	The	five	or	six	centuries	of	the	large
fish-salting	factories	thus	represent	a	phenomenon	where	the	cultural	taste	for	salt	fish
and	garum,	combined	with	access	to	a	pan-Mediterranean	market	under	the	Roman
empire,	offered	the	potential	for	large-scale	exports,	and	this	in	turn	attracted	very
considerable	investment	in	the	productive	infrastructure.41

Within	this	period	of	six	centuries,	where	the	production	capacity	and	the	market	must
have	been	of	a	different	order	of	magnitude	than	that	implied	by	the	dolium-based
production	before	and	afterwards,	we	can	track	some	trends	by	comparing	the
aggregate	vat	capacity	of	certain	factories	over	time.	We	are	currently	limited	to	some	34
factories	for	which	minimum	estimates	of	vat	capacities	are	possible,	and	where	the
chronology	is	sufficiently	clearly	published	to	(p.236)

Fig.	9.10. 	Fish-salting	vat	capacities	by	half-century—southern
Iberia	and	North	Africa	(28	factories	at	14	different	sites)	(Wilson
2004,	fig.	3)

relate	these	capacities	and	the	periods	for	which	they	were	in	use	at	least	to	50-year
periods.	Figure	9.9	shows	the	total	capacities	aggregated	by	half-century;	it	is	very	much
a	view	of	minimum	capacities	for	these	sites,	parts	of	which	have	been	lost	to	erosion,	or
may	not	have	been	completely	excavated.	The	sample	is	not	large,	but	the	main	outline	of
the	trend	is	clear.	There	is	a	rise	in	production	capacity	to	a	peak	in	the	later	second
century,	with	a	sharp	drop	in	the	third	and	a	steady	decline	from	the	fourth	century
onwards.42

Disaggregating	the	graph	into	two	of	its	main	component	regions,	we	see	that	around	the
Straits	of	Gibraltar	the	peak	is	earlier	and	more	sustained	(Fig.	9.10),	from	the	late	first
through	to	the	end	of	the	second	century,	with	a	sharp	drop	in	the	third,	rising	again
slightly	to	a	low	peak	in	the	early	fourth	century,	then	a	gentle	decline	again	followed	by	a
steep	drop-off	in	the	early	fifth	century.	By	contrast	in	Brittany	(Fig.	9.11)	the	investment
in	fish-salting	plants	(p.237)
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Fig.	9.11. 	Fish-salting	vat	capacities	by	half-century—Brittany	(6
factories	at	5	different	sites)	(Wilson	2006,	fig.	4)

begins	in	the	late	first	century	(both	epigraphy	and	the	technology	of	the	vats	show	this	is
a	clear	instance	of	investment	by	Mediterranean	Romans),	with	capacity	rising	to	a
massive	peak	in	the	second,	much	of	this	accounted	for	by	the	vast	factory	at	Plomarc'h
in	the	Bay	of	Douarnenez,	with	a	capacity	of	500	m3;	production	declines	only	slightly	until
the	late	third	century,	but	drops	sharply	in	the	fourth	and	ceases	by	the	fifth.	The
Armorican	salted	products,	we	should	remember,	were	not	transported	in	amphorae,
and	it	is	study	of	the	production	sites	that	begins	to	give	us	some	idea	of	the	quantity	of
produce	that	must	have	been	transported	in	barrels	to	the	markets	in	northern	Europe,
doubtless	including	the	armies	in	Britain	and	on	the	Rhine	frontier.

Pottery
Table	pottery	and	cooking	pottery,	being	traded	in	its	own	right	rather	than	as	a
container	for	other	goods,	at	least	lacks	two	dimensions	of	uncertainty	(contents	and
volume)	that	amphorae	may	have.	The	best	way	to	track	trends	over	time	in	production
and	distribution	is	that	pioneered	by	Fentress	and	Perkins	in	1988	and	later	(p.238)

Fig.	9.12. 	Graph	of	even	frequencies	for	each	ARS	form	compared
to	the	mean	derived	from	the	dates	of	each	form	(Fentress	et	al.
2004,	fig.	11.2)

developed	with	the	help	of	Bruce	Hitchner	and	Sergio	Fontana.43	Taking	data	from
several	field	surveys,	where	the	material	was	unstratified	but	unlikely	to	be	biased
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towards	a	particular	period	or	context,	they	plotted	quantities	of	African	Red	Slip	ware
over	time.	They	assumed	that	a	sherd	of	a	form	produced	over	a	100-year	period	had	an
equal	probability	of	being	made	in	any	year	within	that	range;	‘200	sherds	[of	that	form]
would	thus	result	in	a	probable	distribution	of	two	pots	per	year’.	The	resulting
aggregate	totals	are	thus	to	some	extent	influenced	by	the	date	ranges	assigned	to	each
form,	but	the	effect	of	this	can	be	assessed	by	generating	a	dummy	curve	with	one
sherd	of	each	form	(Fig.	9.12),	and	comparing	the	resulting	curve	(dark	line)	with	the
mean	from	actual	data	(grey	line).	(p.239)	 The	simulated	data	suggest	that	the	dating
ranges	used	create	the	following	effects:

1.	the	sharp	rise	to	AD	100,	as	63	new	forms	first	appear	in	the	later	first	century
AD;
2.	the	steep	drop	at	245/250–45	forms,	including	many	common	ones,	have	a
latest	date	of	AD	250;
3.	the	slow	rise	from	245	to	300;
4.	the	peak	at	500–20,	caused	by	overlap	between	a	set	of	22	forms	with	a	latest
date	of	500	and	25	forms	with	a	start	date	of	500–10;	dating	one	set	of	forms	ten
years	earlier	or	the	other	ten	years	later	would	largely	remove	this	peak.

In	a	way,	the	graph	with	its	third-century	low	is	basically	a	composite	of	two	normal
distribution	curves	for	the	earlier	‘A’	production	and	the	later	‘D’	production,	with	a
subsidiary	normal	distribution	curve	in	between	them	representing	‘C’	production.	The
growth	of	C	wares,	produced	in	Byzacena,	parallels	an	increase	in	contemporary
settlement	there,	and	looks	like	an	example	of	import	substitution,	with	Byzacena	even
competing	in	the	export	markets	with	northern	Tunisia	where	the	A	and	D	productions
were	made.

This	leaves	as	real	features	of	the	production	the	increase	from	AD	100	hitting	a	peak
around	155	and	then	falling	sharply	to	175.	Suggested	reasons	for	the	fall	include	the
Antonine	plague,	or	the	creation	of	the	Classis	Africana	for	the	annona	in	the	150s;	if	the
navicularii	were	prevented	from	carrying	non-state	cargoes	Africa	might	have	lost	an
advantage	in	transport	if	fine	wares	had	previously	travelled	with	annona	cargoes	on
private	ships.

Although	the	date	ranges	of	the	forms	affect	the	graph,	the	number	of	forms	produced	at
any	one	period—another	key	influence	on	the	graph's	shape—might	be	taken	as	a	crude
reflection	of	economic	vitality.	Encouragement	for	this	interpretation	is	given	by
Fentress's	comparison	of	the	ARS	graph	with	a	plot	of	African	building	inscriptions	per
year	(Fig.	9.13);	the	very	similar	shapes	suggest	that,	as	it	is	unlikely	that	one	is	directly
dependent	on	the	other,	both	reflect	overall	patterns	in	the	economic	health	of	the	African
provinces.44

(p.240)
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Fig.	9.13. 	Comparison	of	ARS	production	and	public	building
dedications	in	North	Africa	(Fentress	and	Perkins	1988,	fig.	4)

If	the	overall	curve	for	the	mean	of	the	various	different	survey	assemblages	analysed
should	reflect	trends	in	overall	production,	the	differences	between	this	mean	and	the
curve	for	an	individual	survey	should	reflect	peculiarities	in	the	supply	to	that	region—in
other	words,	local	characteristics	of	the	trade	between	it	and	the	production	centres.	On
Jerba,	for	example,	the	ARS	imports	follow	the	general	shape	of	the	mean	but	at	a	much
lower	level	until	the	mid-fourth	century,	when	they	leap	above	it	and	remain	above	it	until
the	seventh	century	(Fig.	9.14).	Interestingly,	this	relative	rise	in	imports	in	the	later
period	is	not	reflected	in	a	greater	vitality	of	settlement—rather	the	opposite.	In	the
Libyan	valleys	survey	the	picture	is	reversed	(Fig.	9.15)—greater	relative	imports	until
AD	245,	and	then	less	than	the	mean	as	import	substitution	from	Tripolitanian	Red	Slip
ware	kicks	in—but	again,	the	import	curve	is	the	opposite	of	the	settlement	trend.	While
the	African	sites	receive	less	than	the	mean,	sites	on	Sicily	receive	more	ARS	than	the
average	of	the	various	surveys,	with	perhaps	a	closer	correlation	between	import	activity
and	settlement	vitality.	A	possible	explanation	for	the	comparative	(p.241)

Fig.	9.14. 	Jerba:	percentage	of	ARS	recovered	over	time	(Fentress
et	al.	2004,	fig.	11.11)
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Fig.	9.15. 	UNESCO	Libyan	Valleys	Survey:	percentage	of	ARS
recovered	over	time	(Fentress	et	al.	2004,	fig.	11.13)

(p.242)

Fig.	9.16. 	Distribution	over	time	of	Italian	Terra	Sigillata	exported	to
the	eastern	Mediterranean	(Poblome	2004,	fig.	6)

scarcity	of	ARS	on	African	sites	may	be	that	it	was	primarily	an	export	ware,	and	Sicily	had
privileged	access,	lying	close	to	Africa	and	en	route	to	major	markets	at	Rome.

There	is	considerable	potential	for	applying	this	type	of	analysis	to	other	major	tableware
productions	to	which	it	has	not	yet	been	systematically	applied—Italian	Terra	Sigillata,
Gaulish	Samian	wares,	Eastern	Sigillata	A.	Jeroen	Poblome	has	used	the	technique	to
chart	the	export	of	Italian	sigillata	to	the	eastern	Mediterranean	(Fig.	9.16);	a	study	of
ARS	supply	to	the	eastern	Mediterranean,	primarily	a	late	phenomenon,	would	be	very
interesting.	The	most	recent	study	of	Samian	in	Britain	also	uses	a	similar	approach,
graphing	the	different	regional	Samian	productions	against	each	other	as	percentages	of
the	total	Samian	supply.45	A	more	systematic	comparison	of	ARS	with	these	other	pottery
types	would	allow	some	comparison	of	regional	trade	in	the	different	wares,	and	further
elucidate	the	changing	distributions	and	market	share	of	the	various	regional
productions.	One	could	also	apply	this	approach	to	some	cooking	ware	productions,	as
there	is	now	increasing	recognition	of	the	importance	of	trade	in	these	from	the
Hellenistic	period	as	(p.243)	 represented	at	Euesperides,	right	through	until	late
antiquity	with	Pantellerian	ware	and	other	productions.46

Ceramic	Assemblages
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Several	studies	have	used	the	quantification	of	ceramic	assemblages	from	different	sites
to	explore	the	degree	to	which	Roman	cities	were	interconnected	and	the	relative
importance	of	their	different	sources	of	imports,	notably	Fulford's	comparisons	of
assemblages	from	Ostia,	Carthage,	and	Berenice.47	However,	the	extent	to	which	pottery
quantification	has	been	attempted	for	excavations	varies	considerably	across	the	Roman
world.	In	Britain	and	northern	Europe	quantification	has	been	regarded	as	a	normal
component	of	excavation	pottery	reports	since	the	1970s	or	1980s;	its	application	is	still
haphazard	for	excavations	in	the	Mediterranean	(though	is	now	quite	common	in	Italian,
French,	and	recent	Spanish	excavations),	and	rarer	still	for	sites	in	the	Eastern	Roman
empire.	Moreover,	pottery	reports	of	the	1970s	did	not	always	distinguish	between
coarse	wares	and	amphorae	in	their	quantification	figures,	reflecting	the	organization	of
the	excavation	finds	processing	operation	or	the	post-excavation	programme,	yet	for
economic	analysis	these	categories	of	material	need	to	be	treated	separately	since	they
represent	totally	different	categories	of	goods.	If	one	wants	to	compare	imports	to
different	regions	across	time,	one	needs	sites	where	quantified	ceramic	assemblages	of	a
statistically	relevant	size	are	available	from	several	different	phases	to	provide	a
diachronic	picture	for	the	site.	(This	has	been	done	for	the	amphorae	from	Ostia	and
several	other	sites,48	but	not	for	other	pottery	categories.)	The	assemblages	need	to
have	been	quantified	in	a	comparable	way	(sherd	count,	sherd	weight,	Minimum	Vessel
Count,	Estimated	Vessel	Equivalents,	etc.).	The	combination	of	these	factors	means	there
is	still	a	dearth	of	sites	where	all	are	present,	rendering	a	widespread	(p.244)
comparison	of	import	patterns	complicated.	A	synthesis	of	available	assemblages	meeting
these	criteria	is	a	key	research	priority.

Future	Perspectives
Despite	the	huge	amount	of	published	archaeological	data,	there	remain	problems	of
synthesizing	material	from	published	sources.	Frequently	this	is	to	do	with	comparability
—in	terms	of	the	manner	of	excavation	and	recording,	of	classification	of	finds,	and	of	their
presentation	in	publication.	But	it	can	be	done	for	many	assemblages	and	projects;	and
the	publication	of	some	datasets	on	the	Internet	should	in	theory	make	this	easier.	Data
mining	of	such	datasets	needs	to	be	a	major	high-level	research	goal	of	the	future.	Here
again	we	run	into	problems	of	compatibility	of	publications	and	formats,	but	increasingly
tools	are	being	developed	for	cross-searching	of	databases,	including	intermediate
interface	layers	such	as	thesauri	which	allow	a	search	engine	to	equate,	for	example,
different	names	for	the	same	amphora	type	on	different	sites.	But	this	is	going	to	require
further	work	from	IT-	and	web-literate	archaeologists,	both	in	developing	search	tools
and	in	designing	websites	for	future	publications,	before	we	can	search	a	variety	of	field
survey	databases	to	get	a	picture	of	e.g.	ARS	or	Samian	supply	calculated	from	their	data
in	the	manner	pioneered	by	Fentress	et	al.

How	do	we	compare	the	Roman	picture	with	that	for	later	or	earlier	times?	Most
evidence	that	has	shaped	our	ideas	about	the	vitality	of	medieval	trade	comes	from
documentary	sources	such	as	the	Geniza	Archive,	or	the	letters	and	accounts	of
Francesco	Datini,	the	fourteenth-century	‘Merchant	of	Prato’.	On	the	one	hand,	the
documents	recently	emerging	from	Vindolanda,	and	the	Egyptian	documentary	papyri,
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begin	to	suggest	that	such	documents	were	present	in	antiquity	also,	but	have	suffered
from	poor	survival	rates.	But	properly	to	compare	trade	in	the	Roman	and	medieval
periods	we	need	to	compare	like	with	like—which	predominantly	means	comparing	the
archaeological	record	for	different	periods.	Much	useful	work	for	the	early	medieval
period	has	been	done	in	this	respect	by	Wickham,	in	Framing	the	Early	Middle	Ages;	this
has	(p.245)	 served	to	point	up	the	considerable	difference	between	levels	of	Roman
exchange	and	those	in	the	second	half	of	the	first	millennium	AD.49	What	we	really	need
now	is	a	study	covering	the	archaeology	of,	say,	1200	to	1800,	to	facilitate	comparison
with	the	Roman	world	and	see	where	in	this	period	different	facets	of	the	traded
economy	might	return	to	Roman	levels.

Finally,	it	needs	to	be	stressed	that	there	is	little	prospect	of	quantifying	vague	notions	of
‘trade’	in	the	abstract;	the	question	must	be	broken	down	into	smaller	parts—trade	in
what	goods,	between	what	regions,	at	what	times?	Each	time	we	have	looked	at	a	large
dataset,	e.g.	shipwrecks,	we	have	seen	the	possibility	of	certain	biases	in	the	data,	which
need	to	be	tested	by	isolating	a	subset	of	the	data,	e.g.	the	wine	amphora	wrecks	off	the
southern	French	coast	which	account	for	much	of	the	Republican	peak.	This	process	may
simultaneously	concretize	our	understanding	of	one	part	of	the	picture—the	wine	trade
between	Italy	and	Gaul,	followed	by	import	replacement—while	reducing	our	confidence
in	a	simplistic	reading	of	the	larger	shape	of	the	graph,	i.e.	the	uncertainty	over	the	extent
to	which	the	use	of	barrels	affects	the	recovery	of	later	wrecks.	Nevertheless,	this	is	the
way	we	must	proceed:	to	accumulate	large	general	datasets,	analyse	them,	test	them	for
biases,	isolate	the	biases	by	probing	more	detailed	case	studies,	and	then	see	how	those
studies	affect	our	understanding	of	the	total	dataset	again.
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account	for	amphorae	containing	fish	products.

(2)	Murecine	tablets:	Camodeca	1999.	Vindolanda	tablets:	Bowman	20032:	136–8.
Documentation	of	traffic	in	slaves:	Tomlin	2003.

(3)	Cockle	1981.

(4)	Corrente	(1985[1986]),	113	fig.	85,	cf.	Bellini	and	Rea	(1985[1986]);	Panella	and
Tchernia	1994:	147–8.

(5)	Personal	observation.

(6)	Rathbone	2001;	cargo	valuation	after	payment	of	25%	duty	equivalent	to	HS
6,926,852	(p.	48),	thus	HS	9,235,803	before	tax.	The	state's	take	was	therefore	c.	HS
2,308,951	on	this	one	cargo.	More	generally,	for	exports	of	wine	to	India	and	import	of
textiles,	cf.	Will	2004,	Williams	2004,	Wild	and	Wild	2005.	But	the	issue	of	eastern	trade	is
more	complex,	involving	also	interrelations	with	regional	trade	networks	involving	incense
from	Arabia	and	Ethiopia—cf.	Peacock	and	Williams	2007.

(7)	Wilson	2008:	402–5.

(8)	Peacock	1980;	Shaffrey	1998;	2003.

(9)	Parker	1990a;	1990b;	1992a;	1992b;	1996.	Use	of	Parker's	graph:	Hopkins	1980:
105–6	(using	an	early	version);	Gibbins	2001,	fig.	10;	de	Callataÿ	2005;	Davies	2006:	84–
5;	Jongman	2007:	188;	Morley	2007a:	572–3;	2007b:	98	(with	caveats	about	under-
representation	of	African	trade).	Cf.	Gibbins	2001:	273–83	on	the	strengths	and
weaknesses	of	wrecks	as	evidence	for	trade.	Whittaker	1989	pointed	out	many	of	the
problems	in	using	these	shipwreck	data	to	chart	changes	in	trade	over	time.

(10)	Parker	1990a:	342;	1992a:	8;	Horden	and	Purcell	2000:	371–5.

(11)	Sealey	1985:	125–6	(barrels	used	for	wine	trade	from	late	first	century	BC);	Panella
and	Tchernia	1994;	Tchernia	2006	on	increasing	use	of	barrels	for	wine	in	Roman	Italy
from	the	third	century	AD	onwards,	with	the	shift	from	amphorae	to	barrels	largely
complete	in	the	western	Mediterranean	by	the	fifth	or	sixth	centuries	AD.	On	the
archaeology	of	the	barrel	generally,	Marlière	2002;	also	Étienne	and	Mayet	2000:	21–58
for	Lusitania.

(12)	Against	this	interpretation	it	might	be	objected	that	the	number	of	barrels	known
from	excavations	on	land	peaks	in	the	first	century	AD	and	declines	thereafter	until	at
least	the	fifth	century.	Yet	this	comparison	itself	may	be	biased	because	most	of	these
barrels	are	preserved	as	linings	for	wells;	and	the	drop	in	numbers	in	the	early	medieval
period	may	be	due	to	the	cessation	of	this	practice,	rather	than	to	the	number	of	barrels
in	use:	Marlière	2002:	174–5;	cf.	Desbat	1991.	Once	again,	secondary	factors	may	skew
attempts	at	quantification.
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(13)	Parker	1992a,	fig.	7.

(14)	Parker	1992a,	fig.	7.

(15)	Gibbins	2001:	278–81.

(16)	Martin-kilcher	1998,	fig.	10;	2004:	266	n.	1.	On	the	problems	of	dating	wrecks,	see
Tchernia	1990.

(17)	Comparable	methods	of	graphing	data	are	used	in	the	analysis	of	ARS	by	Fentress
and	Perkins	1988,	and	Fentress	et	al.	2004,	discussed	below.

(18)	Although	it	appears	also	in	Parker's	graph	of	Roman	wrecks	in	the	western
Mediterranean	(Parker	1992a,	fig.	5),	which	is	based	on	well-dated	wrecks.

(19)	It	was	certainly	common	in	Gaul	and	north-west	Europe	from	the	first	century	AD:
Desbat	1991;	Marlière	2002.

(20)	Étienne	and	Mayet	2000:	232.

(21)	Étienne	and	Mayet	2000:	53–4.

(22)	Gibbins	2001	estimates	that	some	1,500	Mediterranean	shipwrecks	dated	before	AD
1500	were	known	by	the	year	2000	(compared	with	1,189	in	Parker's	1992	catalogue).

(23)	Strauss	2006.

(24)	Parker	1990a:	340–2,	fig.	7;	1992b,	fig.	1.

(25)	Parker	1990a:	341;	1992b:	89–90.

(26)	Pomey	and	Tchernia	1978.	The	large	obelisks	moved	from	Egypt	to	Rome	in	the
imperial	period	imply	very	large	ships—the	two	obelisks	moved	in	10	BC	(now	in	Piazza
del	Popolo	and	Piazza	Montecitorio)	weigh	234	and	239	tonnes;	the	Vatican	obelisk,
moved	by	Caligula	in	AD	37,	weighs	336	tonnes,	and	the	Lateran	obelisk,	shipped	in	AD
357,	weighs	462	tonnes.	Pliny	says	that	the	ship	transporting	the	Vatican	obelisk	also
carried	120,000	modii	of	lentils	as	ballast	(NH	16.76.201);	its	total	tonnage	has	been
estimated	at	1,100	tonnes.	The	other	loads	will	also	have	needed	stabilizing	ballast	and
imply	ships	of	substantially	greater	tonnages	than	the	weights	of	the	obelisks	themselves.

(27)	Gaius,	Inst.	1.32c:	Claudius	granted	privileges	to	those	who	built	grain	ships	of
10,000	modii	capacity	(69	tonnes).	Digest	50.5.3	(relating	to	late	second	century	AD):
exemption	from	public	services	for	shipowners	who	make	available	for	the	annona	a	ship
of	50,000	modii	(=	345	tonnes)	or	several	vessels	of	10,000	modii.	Casson	1971:	171–2
n.	23.

(28)	Casson	1971:	172–3;	Gould	2000:	145.
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(29)	A	cargo	of	corn	(Triticum	sp.)	dated	c.	AD	600–625	was	found	in	the	Saint	Gervais	B
wreck,	a	smallish	ship	of	41–50	tonnes.	Some	corn	was	found	in	Les	Laurons	B	(AD	175–
200),	though	this	also	carried	amphorae.	Parker	1992a,	nos.	1001	and	578.

(30)	Gould	2000:	193.

(31)	Gould	2000:	190.

(32)	Cf.	e.g.	Sealey	1985,	passim;	Ejstrud	2005.

(33)	Panella	and	Tchernia	1994.

(34)	Bonifay	2004:	89	and	92;	2007.

(35)	Carreras	and	Aguilera	2004.	For	earlier	interpretations,	see	e.g.	Parker	and	Price
1981,	Sealey	1985,	both	arguing	for	defrutum	as	a	preservative	syrup;	Liou	1988,
Étienne	and	Mayet	2000,	interpreting	defrutum	as	a	‘vin	cuit’.

(36)	Cf.	Liou	1988.	All	8	Dressel	1C	amphorae	from	the	La	Cavalière	wreck	contained
olives,	possibly	preserved	in	defrutum	(Sealey	1985:	25);	3	Dressel	1B	amphorae	from
the	Albenga	wreck	(60–50	BC)	contained	hazelnuts,	and	several	contained	grain,	although
the	vast	majority	(thousands)	of	Dressel	1B	from	this	wreck	contained	wine	(Parker
1992a:	50);	Dressel	2–4	is	primarily	a	wine	amphora	but	tituli	picti	indicate	that	it	could
carry	related	products	such	as	vinegar	or	defrutum;	some	Dressel	2–4	amphorae	from
the	Dramont	D	and	La	Tradelière	wrecks	carried	dates	(Sealey	1985:	46–7).	The	fifty	or
so	Dressel	1	amphorae	from	the	1970s	excavations	at	Colchester	Sheepen	were
produced	20	years	or	more	before	the	occupation	of	the	site	and	are	thought	to	have
arrived	at	the	site	as	reused	vessels	(Sealey	1985:	11–13,	101–8).

(37)	Auriemma	2000.

(38)	Ejstrud	2005.

(39)	King	1999.

(40)	Sanquer	and	Galliou	1972;	Curtis	1991:	74–8,	with	references.

(41)	Wilson	2006.

(42)	Wilson	2006.

(43)	Fentress	and	Perkins	1988;	Fentress	et	al.	2004.	The	following	discussion
summarizes	the	main	arguments	of	these	two	articles.

(44)	Fentress	and	Perkins	1988:	210–11.

(45)	Willis	2005.
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(46)	Euesperides:	Wilson	2005;	Swift	2006.

(47)	Fulford	1987;	1989.

(48)	Panella	and	Tchernia	1994.

(49)	Wickham	2005.
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